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FAILURE MODES EFFECTS ANALYSIS (FMEA) - Tl HARDWARE
NUMBER: MBE-155-8M008-X

(DOESN'T APPLY TO PMA2/
PASSIVE MECHANISM)

SUBSYSTEM NAME: MECHANICAL - EDS

REVISION: 1 DEC, 1586
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMEER
LRLU ! MECH, GUIDE RING BALLSCREW 33U E365.071-09 (“SOFT
- MECHAMISM)
RASC-ENERQIA 330.6365.011-05 (PMA1
MEGHAN|SM)
=AU : FIXER 33Y.6652.003
ASC-ENERGLA 23Y.66802.003

PART DATA

EXTENDED DESCRIFTION OF PAAT UNDER ANALYSIS:
GLHDE RING BALLSCREW INTERCONMECTING MECHAMISM FIXER

REFERENCE DESIGNATORS:

GQUANTITY OF LIKE ITEMS: 3
THAEE {ONE PER BALLSCREW PAIR)

FUNCTIDN:

CONTAINED WITHIN EACH BALLSCREW INTERCONNECTING MECHANIZM, THE FIXER
LOCKS DR UNLOCKS BOTH RODE OF A SINGLE BALL SCREW PAIR. WHEN POWER IS
APPLIED TO THE FIXER, A MAGNETIC FIELD 15 CREATED THAT EXTENDS A LEVER TO
ENGAGE A GEAR WHICH MECHANICALLY LOCKS BOTH BALLSCREW RODS OF A SINGLE
FPAIR BY LIMITING THEIR ROTATION. THIS ACTICN PREVENTS ROLL AND TRANSLATION
MOVEMENT OF THE DOCKING RING AT ONE OF THREE PDINTS AROUNEC THE RING.
WHEN POWER 1S REMCVED FROM THE WINDINGS &F THE FIXER, A SPRING RETRACTS
THE LEVER (THAT LOUKS THE MECHANICAL GEAR UINK BETWEEN THE RODS) AND
ALLOWS BOTH RODS OF THE BALLSCAEW PAIR TO ROTATE.

SERVICE IN BETWEEN FUGHT AND MAINTENANCE CONTROL:
SERVICEABILITY CONTOL, DOCKING WITH CALIBRATING DOCKING MECHANISHM,

MAINTAINABILITY Lo
REPAIR METHGD « NGNE (REPAIRING IN MANUFACTURING CONDITIONS CGNLY).

REFERENCE DOQCUMENTS: 33U.6365.011-08 ("SOFT” MECH.)
39U.6385.011-0% {PMAT MECH.}
33U.6662.003
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FAILURE MODES EFFECTS ANALYSIS {FMEA} =~ CIL PAILURE MODE
NUMBER: M8-1S5-BMODS- 01
(DAESH'T APPLY TO PMAZT

PASSIVE MECHANISM)
: AEVISIONY 1 DEC, 1996
SUBSYSTEM NAME: MECHANICAL - EDS
LRU: BALLSCREW INTERCONNECTING MECHANISM CRITICALITY OF TH!S
ITEM NAME: FIXER, RING FAILURE MCDE: 283

FAILURE MODE:
FAILS TO LOCK

MISSION PHASE!
Qo CN-ORBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:

STAUCTURAL FAILURE DUE TO MECHANICAL/THERMAL SHOCK QR MANUFACTURE/
MATERIAL DEFECT, DPEN WINDINQS, SHORT BETWEEN WINDINGS; MECHANICAL
JAMMING DUE TO CONTAMINATION

CRITICALITY 11 DURING INTACT ABOAT ONLY? NO

CRITICALITY 1R2 DURING INTACT ABORT ONLY {(AVIONICS ONLY)? N/A

RECUKDANCY SCREEN AYPASS

B) FAIL
C) PASS
PASSFAIL RATIONALE:
&
8}

FAILS REDUNDANCY SCREEN "B" SINCE A SINGLE FIXER FAILING TC LOCK
{MECHANICALLY)} IS NOY DETECTABLE IN FLIGHT.

)

METHOD OF FAULT DETECTION:
SEMS0ORS WILL MONITOR POWER TO ALL FIXERS AND PROVIDE THE INFOIRMATION FOR

GRGUND MONITORING THROUGH TELEMETRY DATA, FLIGHT CREW WOULD NOT BE™
ASLE TO DETECT A SINGLE FIXER FAILING TO LOCK. HOWEVER, VISUAL OBSERVATION
OF THE DOCKING PROCESS MAY DETECT THE EFFECT OF A FAILURE TO LOCK ALL

THREE FIXERS.

HEMARKS/RECOMMEMDATIONS:

THE RING (BALLSCREW INTERCONNELCT MECHAMIEM) FIXER ALLOWS FOR ROLL AND
TRANSLATION MOVEMENT OF THE RING DMLY. HEDUNDANT WINDINGS, POWERED BY
SEPARATE SQURCES. ARE FROVIDED FOR LOCKING 0F FIXER.

- FAILURE EFFECTS -
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FAILURE MORES EFFECTS ANALYSIS (FMEA) — GIL FAILURE MODE
HUMBER: M&-155-BMa08- a1
{DOESNT APPLY TO PMA2/)
PASSIVE MECHANISM)

{A) SUBSYSTEM:
FAILS TQ PREVENT RELATIVE ROTATION OF AFFECTED AQDS OF ONE BALLSCREW PAIA

WHEN REQUIRED. FiAST FIXER FAILURE « LOSS OF GAPABILITY TC LIMIT ROLL AND
TRANSLATION MOVEMENT AT ONE POINT QN THE DOCKING RING. NO EFFECT SINCE
THIS MQVEMENT OF THE ENTIRE RING IS RESTRICTED BY THE REMAINING TWO RING
FIXEAS. SECOMND FIXER FAILURE - LOSS OF CAPARILITY TO LIMIT ROLL AND
TRANSLATION MOVEMENT AT SECOND POINT ON THE DOCKING RING. RING ALIGNMENT
IS DIFFICULT BUT NOT IMPOSSIBLE SINCE REMAINING RING FIXER HELPS RESTRICT
ROLL AND TRANSLATION MOVEMENT OF THE RING. THIRD FiXER FAILAVRE - WORST
CASE, LOSS OF CAPABILITY TO ALIGN THE DOCKING RING iN THE ROLL AND
TRAMNSLATIONAL DIRECTIONS.

{B] INTERFACING SUBSYSTEM(S):
'NO EFFECT ON INTERFACING SUBSYSTEMS,

(C) MISSION:
POTENTIAL LOSS OF DOCKING FOLLOWING THIRD FIXER FAILING TO LOCK.

(D} CREW, YEHICLE, AND EL.EMENT(S):
NO EFFECT ON GREW AND VEHICLE

{E) FUNCTIONAL CRITICALITY EFFECTS:

FIRST FIXER FAILURE - NG EFFECT.

SECOND FIXER FAILURE - RING ALIGNMENT IN THE ROLL AND TRANSLATIONAL -
DIRECTION DIFFICULT BUT NOT JMPOSSIBLE.

THIRD FIXER FAILURE - WORST CASE, ALIGNMENT CANNOT BE MAINTAINED DURING
RING RETRACTION IN THE ROLL AND TRANSLATIONAL DIRECTIONS FOR MATING AND
STRAUCTURAL LATGHING OF THE INTERFACE. LOSS OF CAPABILITY TO PERFOAM
DOCKING AESULTING IN LOSS OF MISSION DBJECTIVES.

DESIGN CRITICALITY (PRIOR TO QPERATIONAL DOWNGRADE, DESCRIBED IN F): N/&

{F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
N/a (THERE ARE NO WORKAROUNDS TO CIRCUMVENT THIS FAILURE.)

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: HOURS TO DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: SECONDS TD MINUTES
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: N/A

IS TIME REQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAM TIME TO EFFECT?
MN/A

RATIONALE FOR TIIME TO CORARECTING ACTION V5 TIME TO EFFECT:
THERE IS NO CORRECTIVE ACTION TO A FAILURE TC LOCK ALL THREE FIXERS.

HAZAADS REFORT NUMBDER(S); NONE :
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: ME-155-BMOS- (1

(DOESNT APPLY 70 PMAZ3

PASSIVE MECHANISM)
HAZAAINS) DESCRIPTION:
NrA
-DISPOSITION RATIONALE-
(&) DESIGN:

THE BALLSCREW INTERCONNECTING MECHANISM FIXER ALLOWS FOR ROLL AND
TRANSLATION MOVEMENT OF THE RING ONLY. AEDUNDANT WINDINGS, POWERED BY
SEPARATE SQURCES, ARE PROVIDED FOR LOCKING OF FIXERS, INTERCONNECTING
MECHANISM 15 COMPILETELY ENCASED TO PREVENT THE INTRODUCTION OF
CONTAMINATION LARGE ENOUGH TO CAUSE THE FIXER TO JAM IN THE UNLOCKED
POSITION.

(B) YEST:

AEFER TO "APPENDIX B” FOR DETAILS OF THE FOLLOWING ACGEPTANGE AND
QUALIFICATION TESTS OF THE DOCKING MECHANISMS RELATIVE TO THIS FAILURE
MODE.

ING M ISM ACCERTAN :
1. ELECTRIGAL GIRCUIT VERIFICATION TEST
2. INSULATION ELECTRICAL RESISTANCE TEST
3. FIXER FUNCTIONAL PERFORMANCE TEST
4. RETRACTION FOACE LOADS TEST
5. VIBRATION TEST
6. THERMAL VACUUM TEST

DOCKING MECHANISM QUALIFICATION TESTS:

1. ELECTRICAL CIRCUNT VERIFICATION TEST
2. INSULATION ELECTRICAL RESISTANCE TEST
3. TRANSPORTABILITY STRENGTH TEST
4. VIBRATION TEST
5. SHOCK-BASIC DESIGN TEST
6. THERMAL VACUUM TEST
7. BIX-DEGREE.OF.FAREEDOM TEST
8. SERVICE LIFE TEST
8. FIXER LIMIT LOAD TEST

10. FIXER LLTIMATE LOAD TEST

11, DIBASSEMBLY INSPECTION

OMRSD - TURNARCUND CHECKOUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
OMRSD.

(C) INSPECTION: -
RECEIVING INSPECTION
COMPONENTS ARE SUBJECTED TO A 300% RECEIVING INSPECTION PRIOR TO

INSTALLATION.

CONTAMINATION CONTROL :
CORROSION PROTECTION PROVISIONS AND CONTAMINATION CONTROL VERIFIED BY

INSPECTION. CHECK QF ROOM CLEANLINESS; PARTS WASHING AND OTHER
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: M&1S5-BM008- OY

(DOESN'T APPLY TO PMAZ/3
-PASSIVE MECHANISM)

OPERAATIONS OF THE TECHNOLOGICAL PROCESS WHICH PROVIDES CLEANLINESS ARE
VERIFIED BY INSPECTION.

CRITICAL PROCESSES
ANODIZING, HEAT TREATING, SOLDERING, CHEMICAL PLATING, AND CURING YERIFIED

BY INSPECTION.

ASSEMBLY/ANSTALLATION _
TORGQUE, ADJUSTMENTS AND TOLERANCES ACCORDING TO TECHNICAL REQUIREMENTS

OF THE DRAWINGS ARE VERIFIED BY INSPFECTION,

TESTING
ATP/ATF/OMRSD TESTING VERIFIED BY INSPECTION,

HANDLING/PACKAGING
HANDLING/PACKAGING PROCEDURES AND REQUIREMENT FOR SHIPMENT VERIFIED BY

INSPECTION.

{D) FAILURE HISTORY:

DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES. AND OTHER FAILURES
EXPERAIENCED DURING GROUND PROCESSING OF ODS DOCKING MECHANISMS CAN BE
FOUND IN PRAGA DATA BASE.

(E) OPERATIONAL USE:

NONE. LOCKED FIXER ON THE REMAINING TWO INTERCONNECTING MECHANISMS WiLL
RESTRICT RCLL AND TRANSLATION MOVEMENT OF THE RING. ALIGNMENT MAY BE LOST
FOLLOWING FAILURE OF ALL THREE FIXERS. HOWEVER THE CENTERING SPRINGS AND
DOCKING MECHANISM HYSTERESIS WILL DAMF QUT RELATIVE MOVEMENT OF THE RING
AND HELP KEEF RING ALVGNED. THIS ASSUMES THAT NO RING OSGILLATIONS EXIST
PRIOR TO RETRACTING RING FROM IT'S FWD POSITION.

- APPROVALS -
PRODUCT ASSURANCE ENGR, : M. NIKDLAYEVA
DESIGN ENGINEER : B BOBROV
NASA BSMA - ;
NASA SUBSYSTEM MANAGER
JEC MOD
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